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LETTER TO THE EDITOR 
We are pleased to receive Letters to the Editor on appropriate s ubjects . T hese letter s should be 
submitted. in ty~~written form . double-spaced. and are not to exceed 2 ' 2 pages . When a ppropri-
at~ •. we wIll soh~lt com~ents from the original a uthors. All Letter s to the Editor a re subject to 
echtmg and possIble abrIdgment. 
To the E ditor: 
May I congrat ulate Drs. Lazarus, Hatcher, and 
Levine for t heir comprehensive and timely review 
of t he functions of lysosomes in the skin that 
ap pea red in T he J ournal of Investigative 
Dermatology 65:3, 259- 27l. 
There is, however, one point t hat I feel needs 
reiteration concerning the ultimate involvement of 
lysosomes with the autolytic changes occurring in 
t he granular layer cells during keratinization. As 
t hey correctly state, autophagic vacuoles and other 
manifestations of autophagy are not usually ob-
served in cells at t h is level during normal keratini-
zation. While it may be suggested that lysosomes 
other t han the cementosomes or membrane-coat-
ing granules might play some direct role in the 
final stages of keratinization. presumably involv-
ing breakdown of their limiting membranes and 
release of the acid hydrolases they contain , other 
radically different mechanisms might be involved. 
In order t hat the review should be complete I 
suggest that it is important that these possibilities 
be mentioned. 
Since cells degrading the bulk of their constitu-
ents have little need to keep this process of 
all:tolysis isolated in the usual vacuolar system, it 
might be reasonable to propose an alternative 
route, by means of which the unquestionably high 
level of free acid hydrolase activity present in the 
granular layers are achieved . Keratinocytes are 
programed for differentiation leading to the fi-
bril-filled cornified layer squames and do not need 
to protect the integrity of the cytoplasmic organ-
elles from the deleterious effects of exposure to free 
acid hydrolases, at least not in t he terminal stages 
of the keratinization process . 
T he possibility exists that acid hydrolases rna" 
be synthesized in the endoplasmic reticulum ;r 
even on free ribosomes and directly discharged into 
t.he cyto~lasm, without ever acquiring enclosing 
hpoprotem membranes in the normal manner of 
Iysosomes [1]. If this were so , it would account for 
the apparent scarcity of Iysosomes in the layers 
immediately subjacent to the granular layer (2] . As 
noted by Osmanski [3], evidence also exists for the 
presence of several isoenzymes of acid phosphatase 
m the oral epithelium of the rabbit [4] . imilarly, 
t here are reports on keratinizing epithelia of multi-
ple forms of acid phosphatase [5]. It is becoming 
clear that acid hydrolases may be found in lysoso-
mal and extralysosomal sites in a variety of normal 
tissues and animal species (6, 7]. 
T herefore, it may be that granular layer keratin-
ocytes have the ability to synthesize hydrolases in 
an inactive or inhibited form directly into the area 
where they are required . Alternatively. the hydro-
lases may have been synthesized free into the 
cytoplasm of keratinocytes from the basal layer 
onwards and only become activated in the granular 
layer. In either case, there would be no need to 
involve an enzyme packaging system that is clearly 
rather poorly developed in keratinocytes . If these 
proposals are correct they would at least account 
for the observed diffuse cytochemical staining 
results in the granular layer . 
In conclusion, I feel , and others have also stated 
that at present there is insufficient evidence t~ 
implicate lysosomal systems as seen in other tis-
sues , either solely or even predominantly in the 
disintegration phenomenon occurring in the granu-
lar layers [3]. 
Experimental investigations to resolve this prob-
lem are unlikely to be stimulated unless the nature 
of the impasse that exists is discussed . Thi , then, 
is my major reason for restating previously pub-
lished proposals . 
Clearly, if it is possible to confirm such a 
hypothesis, it will not interfere with the well-docu -
mented functional involvements of lysosomes in 
phagocytosis. pigmentation, desquamation , etc . 
which were so ably discussed in the review . 
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This letter wa submitted to Dr. Lazarus who 
offers the following reply: 
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We appreciate Dr. Rowden 's letter and totally 
agree that the mechanism by which catabolic 
events occur in the granular layer has not been 
elucidated . In fact, we stated that the mechanism 
for this phenomenon was "totally unknown." We 
suggested that "activation of the lysosomal system 
could play a role in this dramatic final step of 
keratinization." We therefore doubt our suggestion 
could be construed as an " impasse" which might 
stifle investigation. 
Data demonstrate that a number of hydrolases 
are free in the granular layer of the epidermis. 
Many of these hydrolases are cla sic "lysosomal 
enzymes," e.g., acid phosphatase, aryl sulfatase, 
cathepsin B, cathepsin D, etc . Presumably, these 
enzymes are synthesized in the granular level and 
then released . In almost all biologic systems stud-
ied to date, lysosomal hydrolases are packaged 
within a vesicle. The localization of acid phospha-
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tase to non-membrane bound structures often 
reflects active ribosomal synthesis of acid phospha-
tase or hydrolysis of the substrate by enzymes 
other than acid phosphatase (G. Weissman, per-
sonal communication). Consequently, it seems 
reasonable to expect that at some time these 
catabolic enzymes might be in some type of vesicle. 
We agree that there are very few characteristic 
lysosomes in the granular level but this does not 
preclude the possibility that the enzymes were 
bound in a smaller, less characteristic Golgi vesicle 
before appearing free in the epidermis. In fact, it 
would not disturb us at all to find that the enzymes 
were synthesized and immediately released into 
the cytoplasm of the keratinocyte because the 
important question is what triggers the synthesis 
and secretion of these so-called lysosomal hydro-
lases, not whether they are bound in an organelle. 
